To avoid the possibility of variable transport capacity associated with the different processes that led to the facies variations, only samples from mudstones were processed. Forty-two unweathered samples in total were processed using acid maceration techniques. Firstly, we broke the original bulk samples (~40 g of each sample, Table DR2 ) into 1.5-2 cm pieces before acid treatment with the smaller pieces or powdery removed. Then, treatment with cold hydrochloric acid (36% HCl) removed carbonate, and samples were then rinsed with ultrapure water. Subsequently, treatment with cold concentrated hydrofluoric acid (39% HF) for 24 h removed silicates, and then were rinsed with ultrapure water again.
into a centrifuge tube. The powdered samples were reacted with 4 mol/L HCl for 24 h to remove carbonate, then rinsed with ultrapure water repeatedly until neutralized, and finally dried at 35℃. For cuticles and charcoal organic carbon isotopes analyses, 23 and 19 samples were selected, respectively.
The δ 13 Corg values of the treated samples were obtained using an elemental analyzer (EA) coupled with an isotope ratio mass spectrometer (Thermo Finnegan DeltaV) at the China University of Geosciences (Wuhan). The results were calibrated using USGS standards: USGS40 (δ 13 C = -26.39 ‰) and UREA (δ 13 C = -37.32 ‰). The analytical precision of δ 13 Corg was better than ±0.2 ‰. Organic carbon isotope values are given in per mille relative to VPDB. For total organic carbon (TOC) analyses, about~4 g of powdered sample was put into the 30 mL tube, then 50% HCl was injected to dissolve carbonate minerals. After multiple centrifugal and lyophilization, the residue was analyzed for total organic carbon (TOC). A Multi EA 4000-analyzer was used for TOC and total sulfur concentrations (TS) determination at the China University of Geosciences (Wuhan), yielding an analytical accuracy of 1.5% and 2% of the reported values, respectively. Major element abundances of ZK4703 samples were determined by an Inductively Coupled Plasma source mass spectrometer with Agilent 7700e at Wuhan SampleSolution Analytical Technology Co. Ltd. For the samples from ZK4703, Hg content was measured using a LECO AMA254 mercury analyzer at the China University of Geosciences (Wuhan).
Data reliability was assured by use of international standard 502-685 with Hg concentration of 40 ± 8 ppb, and analytic precision was within 5%. For the samples from Chinahe, Hg content was measured using a Lumex RA-915 Portable Mercury Analyzer with PYRO-915 Pyrolyzer at the University of Oxford. The machine was calibrated before use with standards of NIST2587 with Hg concentration of 290±9 ppb, analytic precision was within 6%.
Studied sections
Chinahe section (26.13077°N, 104.35637°E) is located in Chinahe Village of the Tianba town, 30 km southeastern of Xuanwei City. It comprises a continuously exposed outcrop of the upper part of the Xuanwei Formation, the Kayitou Formation and the lower part of the Dongchuan Formation. The successions within the Xuanwei Formation were deposited chiefly in an alluvial-plain to fluvial and lacustrine environments. The Gigantopteris flora commonly ranges to immediately above the last occurrence of coal in the Xuanwei Formation. The Kayitou Formation is similar to the underlying Xuanwei Formation, mainly comprising grey-green mudstone and sandstone. The difference between the Kayitou and Xuanwei formations is that the former contains no coal beds. The rocks of the Kayitou Formation, in ascending order, are green sandstone, siltstone, and mudstone in the lower part, brownish-yellow-green siltstone, and mudstone in the middle part, and purple-red siltstone increasing in proportion upwards in the upper part. The Dongchuan Formation is characterized by a thick succession of purple-red siliciclastic sandstone, siltstone and mudstone.
The ZK4703 core (25.54151°N, 104.28994°E), was drilled in Anzichong Viliage of Dahe Town, 15 km south of Fuyuan County, Qujing City. It comprises a continuously successions of the Xuanwei Formation, the Kayitou Formation and the Dongchuan Formation. The Xuanwei Formation lies unconformably on the Emeishan basalts and consists mainly of siliciclastic sandstone beds with intercalations of organic-rich mudstone and coal beds. Large pieces of Gigantopteris leaves are commonly observed in the core. The Kayitou Formation is similar to the underlying Xuanwei Formation, but shows no coal beds. The Dongchuan Formation is characterized by a thick succession (over 500 m thick) of purple-red siliciclastic sandstones, siltstones and mudstones.
Hg/TOC, Hg/Al and Hg/TS
Hg can be associated with the TOC, sulfide or clay fractions. In the present study, we measured the TOC, Al and S contents of ZK4703 section to assess the effect of organic matter burial, redox condition and clay abundance on the Hg enrichment. ZK4703 core has low total sulfur contents, mostly < 0.15% which is too low to evaluate. They show no covariation with Hg concentrations. The Al contents varies little and the correlation with Hg concentrations is poor (R 2 =0.1358, P=0.03), indicating that Hg fluctuations are not controlled primarily by clay content. The TOC concentrations averagẽ 1.3% in the Xuanwei Formation and~0.4% in the Kayitou Formation. After normalizing Hg concentrations by TOC values, there is no significant correlation (Chinahe, R 2 =0.0032, P=0.68; ZK4703, R 2 =0.0384, P=0.25), suggesting that Hg peaks are not linked to organic matter scavenging.
The strong noncorrelative trends of Hg, TOC, and Al through time suggest that the Hg anomalies are not linked to increased organic matter burial and/or clay abundance. 
